The results of this study are interesting, and the statistical analysis is competently executed. The article might benefit from some additional examination and interpretation of the findings. I hope that the authors could revise the manuscript to address the following comments.
1) The authors should provide more discussion of possible mechanisms behind the negative social effects that are observed. One explanation is that the likelihood of being infected and the incentive to get vaccinated decrease when one's social contacts are immunized. Another possibility is that vaccinated individuals provide unfavorable assessments to their peers about the costs and benefits of the vaccine. It may also be that members of the same social group have dissimilar background characteristics in this case.
2) The authors should control in the regression specification for the number of social ties held by an individual. The number of vaccinated peers is used as a measure of the social network. However, this variable might be confounded with the total number of peers. Therefore, the findings might simply suggest that people with more social ties are less likely to get vaccinated.
3) The authors should discuss how nonrespondents may differ from respondents in their likelihood of vaccination. For example, people who think immunization is more important may be more interested in answering questions about their vaccination behavior. Therefore, survey respondents may have substantially higher vaccination rates than the general population.
4) The authors should examine how the results vary based on the intensity and direction of social ties. For example, individuals whom a person generally sees on every shift may have a stronger influence on his or her behavior than individuals whom an individual sees on only some shifts. In addition, individuals whom a person names as social contacts may have a greater impact on his or her behavior than individuals who name him or her as a social contact.
5) The authors should examine the role of gender in moderating peer influences. Although the authors collect data on this variable, it does not appear to be included in the regression analysis. Several existing studies on social networks find important differences between men and women. It would be helpful to understand how social effects vary based on the gender of a person and his or her peers.
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GENERAL COMMENTS • Method and equation 1
The authors use the auto-logistic regression for the network analysis. I am not very familiar with the particular method, and assume many readers are the same, and more explanations on the method would be helpful. It seems that the most important term in the right hand side is defined in terms of the number of vaccinated among the contacts. If the authors use the number of the vaccinated, I thought the coefficient gamma might reflect not only the number of the vaccinated, but also the number of contacts. Please explain whether or not the analysis control for the number of contacts an individual has, and how if it is so. Also I am interested in how the regression model deals with the effect of an indirect contact (i.e., a contact of a contact of an individual). In addition, would it be possible to interpret the magnitude of a coefficient estimate beyond a sign?
• Reflection problem and interpretation of the results As Manski(1993) points out as the reflection problem, there is an identification problem in empirical research on social interactions. A positive correlation between one's and her/his contact's behavior could arise due to an endogenous effect (spread in behavior from one to another) as well as an exogenous effect (eg. one gets vaccinated as she is a physician) and correlated effect (eg. two close doctors in a certain specialization tend to get vaccinated as they are less busy than others.) I see in some sections that the author's interests are more in an endogenous effect. At the same time, the authors argue "homophily", which rather means correlated effects. I think it is important to explain several interpretations of a correlation in vaccination behavior and to clarify which aspect of these effects (or all) the authors try to explore using the novel social networking analysis in the paper. Manski, CF (1993) "Identification of endogenous social effects: the reflection problem" Review of Economic Studies 60: 531-542.
• Institutional background A brief explanation on the institutional background is helpful. For example, is flu vaccination free for all? Where do they get vaccinated? What is the recommendation by the government?
VERSION 1 -AUTHOR RESPONSE

Reviewer 1
The Authors would like to thank reviewer one for his comments, we appreciate the detailed assessment of the work and have endeavoured to address the comments appropriately. We believe the manuscript has been improved following these changes.
1.
We agree that more discussion around hypothesised mechanisms for the behaviour observed would be helpful. We have incorporated this additional discussion into page 15/16.
2.
We greatly appreciate this insightful comment, we had suggested in the manuscript that this may be a possible extension, but have now included it as the main analysis. We have included a reparameterisation of the model in which the number of social ties held by an individual is controlled for in the regression and the network term is updated to include a proportion of vaccinated neighbours. We believe this has led to a substantial improvement to the work and we are grateful to the reviewer for highlighting this.
3.
The Authors agree with this point. We have included discussion about possible responder bias in our data collection methods (page 17/18).
4.
We dichotomised the social network at level 4: "I see this person on most shifts/4 or more days a week" and above, we determined this to represent a potentially strong influence on the individual due to the high amount of contact -it also provides an unambiguous definition of close contact. Some people have stronger relationships than others however, this cannot be well defined by collecting data around frequency of contact. We hoped that we captured the 'stronger' relationships in this way and that these were equivalent throughout the network. This is a common limitation with social network analyses, and with our study. We have made additional comments on page 17 to incorporate this.
5.
We have now included this in the re-parameterised model -see analysis. Again we thank the reviewer for this comment.
Reviewer 2
The Authors would like to thank reviewer two for their comments, we appreciate the time taken to review this work and have endeavoured to address the comments appropriately. We believe the manuscript has been improved following these changes.
We thank reviewer two for their comments, we agree that the methodology used in this analysis is novel for a social network application. We have expanded our explanation of the auto-logistic regression model on page 8-10. Please see above and refer to the manuscript in which we have updated the analysis to include a re-parameterisation of the model which deals with proportion of vaccinated individuals. We have also added to the discussion further details about the mechanism by Dr Rhiannon Edge 7th June 2019 which the model accounts for information from indirect contacts. The model can be interpreted as you might a simple regression equation -e.g. the magnitude of a coefficient might be used in a predictive equation for the likelihood of the response. We have not given an example of this in the manuscript, but hope that the additional explanation in the methods suitably outlines this possibility. We would be happy to include an example 'test case' if the reviewer thinks it might improve the paper.
